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1 Downloading BSP 


Please log in into Super user mode and add the user. 
For egs, to add new user as ‘test’, please follow the following commands. 


[root@localhost root]# adduser test 

[root@localhost root]# passwd test 

Changing password for user test: 

New Password: -—-Enter the password for user ‘test’ as you wish. 


Please download the source code for S3C2410 from 

http:// www.samsung.com/ Products/ Semiconductor/ SystemLSI/ MobileSolutions/ MobileASSP/ MobileCo 
mputing/ S3C2410X/ S3C2410X. htm and copy it to the working directory /home/test. Following are the 
necessary files for S3C2410. 


Filename Description 
cross-2.95.3.tar.bz2 Toolchain 
Ztelnet-0.9.1-7mz.i386.rpm RPM 
§3¢2410 vivi_rl.1.tar.bz2 bootloader 
$3¢2410_kernel2.4.18 r1.1.tar.bz2 kernel 
$3c2410_kernel2.4.18 module_mmc.tar.bz2 MMC 
root.cramfs Small Size root file system image (Only for Booting) 
root_qtopia.cramfs Qtopia window Root file System image 


Below is the list of downloaded files from the Samsung website. 


[root@localhost test] # 
[root@localhost test]# ls 
cross-2.95.3.tar.bz2 

root.cramfs 

root_qtopia.cramfs 

$3¢2410_kernel2.4.18 module_mmc.tar.bz2 
$3¢2410_kernel2.4.18 r1.1.tar.bz2 
$3¢2410_vivi_rl.1.tar.bz2 

Ztelnet-0. 9. 1-7mz.i386.rpm 
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2 Installing Toolchain 


Building the tool chain is not a trivial exercise and for most common situations pre-built tool chains 
already exists. Unless you need to build your own, or you want to do it anyway to gain a deeper 
understanding, then simply installing and using a suitable ready-made tool chain is strongly 
recommended. 


Please follow the commands below and Install the tool chain in the directory mentioned below. 


[root@localhost test]# mkdir -p /usr/local/arm 
[root@localhost test]# tar jxvf cross-2.95.3.tar.bz2 


The above command will generate the “2.95.3” folder under the /test/ directory. Copy this folder 
under “/usr/local/arm/” directory. 


[root@localhost test]# mv 2.95.3 /usr/local/arm/ 


[root@localhost test]# export PATH=SPATH:/usr/local/arm/2.95.3/bin 


The toolchain object files such as arm compilers, loaders etc. will be available in the 
‘/usr/local/arm/2.95.3/bin’ directory. 
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3 Compiling Bootloader and Kernel for SMDK2410 


3.1 Introduction to Bootloader 


In embedded system, general firmware like CMOS does not exist. So to boot embedded system for the 
first time, we have to make bootloader which can adjust well to target board. 


Bootloader plays a very important part in embedded system. The role of bootloader is explained below. 


Copy kernel to RAM from flash memory, and execute kernel. 

Initialize hardware. 

Bootloader have the ~ function that writing data to flash memory. 
(Downloading kernel or Ram disk by serial port or other network hardware, data is stored in 
RAM. But RAM loses all data downloaded if you remove the power supply, so to avoid this work 
you have to store to flash memory. ) 

It provides interface to send commands to target board or to inform user’s state of target 
board. 


3.1.1 What is Vivi 


Vivi is bootloader made to use exclusively at ARM line processor. Because vivi supports only serial 
interface, to communicate between host PC and embedded system, you have to connect host PC to 
target board by serial cable and execute Minicom. 


3.2 Compiling Vivi 


Vivi source file is compressed with tarball, ‘s3c2410_vivi_rl.1.tar.bz2’. Extract it executing 
following command. 


[root@localhost test]# 
[root@localhost test]# tar jxvf s3c2410_vivi_r1.1.tar.bz2 


Go to ‘s3c2410_vivi_r1.1’ directory created after extracting the tarball and then execute the 
following commands. 


[root@localhost test]# cd s3c2410_vivi_r1.1 
[root@localhost s3¢2410_vivi_r1.1]# make menuconfig 


Please Select ‘Load an Alternate Configuration File’ as shown in figure 3-1. 
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bf localhost herent 241 0_vivl_ ri 0 - Sheefll - Harrell 


Arron keys sovigate the menu. «Enters selects submenus ===». 
Highlighted letters are hotkeys. Pressing <“Y> incledes, <M> excludes. 
Press <Esco<Eec? to exit, <?> for Help, 
Legend: [*] built-in, [ | excluded 
[pret ees ee 

yatun Typ —-» 

igre] awcup 

Fivate Data —---» 

eriol Port ===» 

Mo nory Technology Devices (MT) ===> 

dd fuilt-in Comunds 9 ---> 

yeten hacking —-> 

ebagring messages —-> 

HA pire ticn File 
ava Configuration ti an Alternate File 


Figure 3-1 Vivi configuration 


Please enter the name of the configuration file you wish to load ‘arch/def-configs/smdk2410’ as 
shown in figure 3-2. 


Ora bit fe ls ts Poe esi ie 4 1 eid 1 - hell - Rensole 


Seauon Cie Wiew Seltings help 


hater ‘thea fame of the configura bien Pile you wish 
te load. Accept the Adne shien te festord the 
eonfiguration you last patria. Leave blank to 
abort. 


larch /def-comfign,sadk2410 
I 


Figure 3-2 Inputting Vivi configuration file 


Select ‘Exit’ and then ‘Yes’ to save your new kernel configuration. 
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fea Si reales homeo el ‘Shall - Me reir Lae 


Figure 3-3 Saving New Kernel Configuration 


After saving the New Kernel configuration, please execute the following command to compile Vivi 
source code. 


[root@localhost s3c2410_vivi_r1.1]# make 


If the compilation of vivi progresses well, ‘vivi’ binary image file will be created under /vivi directory. 


In Next chapter we will learn how to port vivi (bootloader), kernel image, and root file system to target 


board. To do this work more conveniently, it is good to collect the compiled images to /image 
directory. 


Create the ‘/image’ directory under ‘/home/test’ and copy the compiled images to ‘/image’ directory. 


[root@localhost s3c2410_vivi_r1.1]# mkdir /home/test/image 
[root@localhost s3c2410_vivi_r1.1]# cp vivi /home/test/image 


Please execute the following command to create imagewrite utility, to write the images to the SMC. 


[root@localhost s3c2410_vivi_r1.1]# cd util 


[root@localhost util]# /usr/local/arm/2.95.3/bin/arm-linux-gcc -o imagewrite 
imagewrite.c 


Finally copy the ‘imagewrite’ utility to ‘/home/test/image’. 


[root@localhost util]# cp imagewrite /home/test/image 
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3.3 Compiling Kernel 

Kernel source is compressed by the name of ‘s3c2410_kernel2.4.18 ri1.1.tar.bz2’. Extract this bz2 
file by executing the following command. After extracting the kernel tarball file 
‘s3c2410_kernel2.4.18 r1.1’ directory will generate. 


[root@localhost test]# tar jxvf s3c2410_kernel2.4.18_r1.1.tar.bz2 
[root@localhost test]# cd s3c2410_kernel2.4.18_r1.1 


Set the values by executing ‘make menuconfig’ command. You can load default-configuration-file that 
is composed with values optimized to target board. In the case of kernel, default-configuration-files 
are located in ‘s3¢c2410_kernel2.4.18 r1.1’ directory. 


Please enter the path of the configuration file to load ‘arch/arm/def-configs/smdk24a0’ file, after 
selecting ‘Load on Alternate Configuration File’ menu. 


[root@localhost s3c2410_kernel12.4.18_r1.1]# make menuconfig 


Please select ‘Load an Alternate Configuration File’ as shown in figure 3-4. 


Joa rong? localhost: one test's ic 24 10_kenmel? 4,18 01,1 - Shell - Konsole 
Session Edit View Settings Hele 


Main Mane 

arrow keys navigate the menu. <Inter> selects submenas --->. 
Highlighted letters are hotkeys. Preseing <f? includes, <M> excludes, 
<M> eodularizes feateres, Frees <Esc><cEsc> to exit, <«?> for Help, 
Legend: [*] built-in [ ) e=cluded <M> module <«< > module capable 
- ue [ 5 

harecter dawices -==<s 

Mo oltigedia devices ----2 

file systems ---» 

eneole drivers ---> 

fund = ---> 

Moltimedia Capabilities Port drivers ---> 

SB support ---> 

duebtooth support ---> 

erne] hacking ===» 


Configuration File 
ave Configuration to an Alternate File 


< Exit >  < Help > 


Figure 3-4 Kernel configurations 


Please enter the name of the configuration file you wish to load 
‘arch/arm/def-configs/smdk2410’ as shown in figure 3-5. 
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Sone Calo e ieee ts Be hentai ef.) - Shell - Ronco 
Satie Edit Wany Saemngs Hele 


nel Ae Dak 


fater the name of the conflgeration Fille you wish 
ta dead. Accept the name shown toe restore the 
contiguration wou last retrieved, Leave blank to 


abort. 
farch/are/def-configes/ emndk?4b0 
1 | 


MSc inp > 


Figure 3-5 Inputting Kernel configuration file 
Select ‘Exit’ and then ‘Yes’ to save your new kernel configuration. 


foot hocalhoiiile naieens kPa i0 bene. 18 Fi - Shell Ronee 
Sessions Exit View Semnag: Help 


fo you 1s ta save your new kernel conf guration 


2 hu > 


Figure 3-6 Saving New Kernel Configuration 
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[root@localhost s3c2410_kernel2.4.18_r1.1]# make dep 
[root@localhost s3c2410_kernel2.4.18_r1.1]# make zImage 


After executing above commands the Kernel image will be created in 
‘s3c2410_kernel2.4.18 ri1.1/arch/arm/boot’ directory by the name of ‘zlmage’. 


Copy ‘zlmage’(kernel image) to ‘image’ directory, to port the kernel image on the target board. 


# s3c2410_kernel2.4.18_r1.1/arch/arm/boot/ 
[root@localhost boot]# cp zImage /home/test/image/ 


3.4 Copying Root file System 


Root filesystem is composed of Cramfs (Compressed ROM file system). Cramfs is designed small and 
simple. The size is restricted to 256MB, but it doesn’t act on a defect in embedded system. 


To port the Root File System onto the target board easily, copy the root file system to ‘/image/’ 
directory. 


[root@localhost test]# cp root_qtopia.cramfs /home/test/image 
[root@localhost test]# cp root.cramfs /home/test/image 


All the images (vivi, zimage, root.cramfs, root_qtopia.cramfs) are collected under ‘/image’ directory. 
In next chapter, we will learn about how to port these images to the target board. 
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4 Porting Linux to the Target Board 


4.1 Porting Linux to the Target Board 


Now in this chapter we will learn how to write vivi (bootloader), zlmage (kernel image), and 
root_qtopia.cramfs to SMC(Smart Media Card) by using ‘imagewrite’ utility. This method can be used 
after booting target board. So it is used for writing images to new SMC. 


Transfer the images and the needed utilities to target board because all works are progressed in target 
board. Transfer all the images from /image directory to target board by using ztelnet. 


4.2 Minicom 


We have to transfer the images using ztelnet, before that we should know how to use Minicom. In this 
section we explain how to use Minicom. Ztelnet is explained later in this chapter. 


Desktop Linux has Minicom program for serial communication. It is used for command prompt of vivi or 
shell prompt of embedded Linux. 


Set up the values before using Minicom program. 


[root@localhost root]# minicom -s : Execute Minicom on setting mode. 


og) ron bit local hiost-— 
Fie Eh We Temical 


[configuration] 
Filenaias and paths 
Fale transter protocols 


Modem and dialing 
Screen and kevboard 


Save setup as df] 
Savi STuUP as. 
Exit 

Exit fron Winicon 


Figure 4-1 Minicom setup 


Please select ‘Serial port setup’ Push ‘A’ key for setting ‘Serial Device’, then write serial port which 
is connected to target board. (If you are using COM1, write /dev/ttySO, if COM2, write /dev/ttyS1. ) 
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Ga roots localhost: 
Fie Edn Wew Terminal Go Help 


Serial Dewice > #devsphyso 
Lockfile Location 

Callin Pragran 
Callowt Pragran : 

ipa Par / hits : D520) ANI 
iamivare Flow Comtral Ae 
[orthare Flew Coatral Ai 


Change which setting? fj 


Screen and keyboard 
Save setup as dtl 
Save setup an... 
Exit 

Exit fran Minican 


Figure 4-2 Serial Port setup 


Push ‘E’ key for setting up ‘bps/Par/Bits’. Push ‘I’ to set up ‘bps’ to 115200, Push ‘V’ to set up ‘Data 
bits’ to 8, Push ‘W’ to set up ‘Stop bits’ to ‘1’, and ‘V’ to set up ‘parity’ to ‘NONE’. 


ee pate Pied hea we 


fie Edt wer femnad go felp 


[Com Paraeetars ] 


Sor dal Cirrent: 115200 §f1 
Lockfile L 
Callin F Speed Parity 
Callowt F 
Ape Por) Al Soo Li fone 
Kardware F/ A; L200 > fren 
Software F) C: Be0o Ai: Chic 
D. 4 | Wark 
Chagge whic] GE: Si > Space 
Fi 2200 
fered) 21 28400 
fave =] H: Sih 
Save gg] I: 21s200 
Exit J) 230400 
Exit £ 


Cheice, of <Entere to exit? 


Figure 4-3 Serial Port setup 
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Push ‘F’ key for setting up ‘Hardware Flow Control’ to ‘NO’. 
Push ‘G’ key for setting up ‘Software Flow Control’ to ‘NO’. The default value is ‘NO’. 


a a oe | 


Fie dn Yiew Teme Go Help 


Serial Derice i fides tip 
Lotkfile Lecacion 
Callin Frograe 
Callowt Fropran | 
ipas Pars iites i Li8 gall 
lardeace Flow Control : Me 
Software Flow Control | wo 


Change which secting? fj 


Seren aid keyhiiwrd 
fave setup ae ofl 
ite me lup oa... 
Exit 

Emit from Yinicom 


Figure 4-4 Hardware/Software Flow Control Setup 


Once setting is over, please press ‘Enter’ key. And select ‘Save setup as dfl’ item, then press ‘Enter’ 
for saving the values. 


fer ew ie 


Elle Edt tie Teme Go Hep 


LoonPigeretacn | 
Filan Gnd Pathe 
File -rangifer peeleedla. 
Seria] port setup 
Hole Gnd Jia Ling 
Srraen amd keeybord 
| Save setup ae ac] | 
Sie fete da. _ 
Ewit 


Ewit Pro Bladco 


Figure 4-5 saving Minicom Setup 


Push ‘Exit’ key, to exit from the setting mode. Currently, the set points are stored to the file 
‘/etc/minirc.dfl’. 
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To quit from Minicom, please press ‘Ctrl + A’ and then ‘Z’, at last push ‘Q’ key. Then Selecting ‘Yes’, 


Minicom is quitted. 


sa ee ree oat ela 
File Ede Wee Temmal Go Help 


Holcom to ninicem 2.00.0 


OPTRONS: Histery Buffer, PF-key Mocres, Search Wietory Ouffer. 
Conpiled on Jum 23 Det, Larals 2 


Press COLL-4 2 for help om special keys 


Leave without reat? 


Figure 4-6 Exiting from Minicom 
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4.3 Uploading ‘vivi’ using J TAG Cable 


J TAG cable and J flash program are required to port the images to the target board. Here we use 
Windows J flash program, which is compressed with tarball ‘sjf2410_v4’. You can download this 
program from following URL. 


http:// www.samsung.com/ Products/ Semiconductor/ SystemLSl/ MobileSolutions/ MobileASSP/ MobileCo 
mputing/ S3C2410X/ S3C2410X.htm 


Unzip the ‘sjf2410_v4’ on Windows PC. This file includes ‘sjf2410_v4.pdf’ and source code for J flash 
program. Please refer to ‘sjf2410_v4.pdf’. With the help of ‘sjf2410_v4.pdf’ you can download the 
vivi (bootloader) to your K9S1208 NAND Flash on Wndows PC so that you can boot the target board to 
the vivi prompt, to write the kernel and Qtopia images. 


After you complete downloading vivi bootloader to the SMC. Please insert the SMC on to the target 
board. Connect the target board by serial cable and run the Minicom. Supply power to target board, in 
that case target board is waiting inputs during the times defined by developer. If we do not input 
anything or press ‘Enter’, target board begins to boot. Instead, if you input ‘Any’ key, target board 
enters into vivi prompt mode. The delay time is very short, so first keep ‘Any’ key pressed and switch 
on the target board, if you want to use target board console. 


mele localhost bell - Konsole 


Session Edit VWirw Settings Help 


Welcone to minicom 2.1).0 


OPTIONS: History Huffer, F-key Macros, Search History Buffer, [an 
Compiled on Jun 23 2002, 16:41:20. 


Frese CTEL-A £2 for help on Special keys 


VIVE version 0.1.4 (eic2410@kailas) (gece version 2.05.9 AMORLS (release)) 70.4 
Wa! table base atkiress = O.da0Fo000 

Succeed menory napping. . 

HAND device: Manufacture TD; Oxec, Chip ID: Ox? (Samsung ESDLROaVOM) 

Could not found stored vivi parameters. Use default vivid paraneters. 

Fress Return to start the LINUX now, any other key for vivi 

type “help” for help. 

vivd> JJ 


Figure 4-7 vivi shell prompt 


Note: If you can not see the vivi> prompt, that means the vivi bootloader has not been downloaded 
properly. Please try to download vivi bootloader one more time. 
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4.4 Porting Images using vivi 


Once vivi (bootloader) is stored in SMC (NAND flash memory), you can write vivi (bootloader), kernel 
image, qtopia image etc. to SMC on prompt mode of vivi (bootloader) by xmodem of Minicom. It can 
be possible only when bootloader exists in flash memory. 


lf ‘transfer incomplete’ message is appeared while writing images, the reason is that the timeout of 
xmodem_ initial is too short. In this case, you can solve the problem by increasing the timeout of 
xmodem_ initial. First check the value of ‘xmodem_initial_timeout’ parameter. If it is too short, 
extend timeout properly. 


vivi> param show 

vivi> param set xmodem_initial_ timeout 5000000 : “5000000” means 5 second because unit is in 
microsecond. 

vivi> param save 


bak OORT localbost— - Shell - Ronsole 
Session Edit View Settings Help 


Wivi> paran show 
Humber of purancters: & 


Integer 


OCMC 1 

OOOO 

SO1eOCEMO HS 203 GH 

OLE Ao 115200 

OOTOOCEMI oa 

11 timeout 004 4h4o0 SCH 

smodem_timenut 4 OoE 4240 LOW HOCH) 
yaodes_initial_timeout ; O0Lfezs0 LSioon 
boot_delay : OLR L6T7 F216 
Linux —— ling: noinited roote/dev/bon/? init=/linuxrc console=ttyso 
vivi> 


Figure 4-8 xmodem_initial_ timeout settings on vivi prompt 


Once you set the ‘xmodem_initial_ timeout’ you can write the images. 
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If it is not possible to change the ‘xmodem_initial_ timeout’, you can edit 
/vivi/arch/s3¢c2410/smdk.c file as shown in fig 4-9. 


lil rook? lacalhest:(hone bees e410 vivir Larch e240 - Shell - Konsole 
Session Edit View Settings Help 


ftifdef CONFIG _52C2410_NAND_RBOOT 
fdefine MTSsc2410 MT_SMC_Si02410 
fendif 
ftifdef COWFIG_S3C2410_AMD_HOOT 
fdefine MT Sec24i0 MT_NOR_ FLASH 
fendif 
vivi_parancter_t default_vivi_paraneters[] = [ 

{ “mach type". MACH_UTYPE, 
"aodia typo”, MT_S3C2410, 
“EGOT_inen age” , Ox FOOD, 
"baudrate", UART BAUD RATE , 
“ynodem_one_nak", a, 
il SCO) 
timeout" 5 CCH) 


L200, 


ULL 
HULL 
ULL 
BULL 
HULL 


{ 
i 
{ 
i 


“winelen_ init Linegwt™ 
“snod er 
oden_initial_tineaut", 


“boot delay” , 


int defawltob_parans = ARRAY _SIZE(default_vivi_parameters); 


3 
= 


char linux_cnd[] = “noinitrd root=/dev/bon/2 init=/linuxrc conso 


vaid set_vpp(struct map_info “map, int vpp) 


Figure 4-9 xmodem_initial_ timeout settings 
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4.5 SMC partitioning and writing vivi image 


Now you can write all images including vivi again through vivi prompt. But before writing the images, 
you have to partition the SMC to assign the memory for each image. SMC is composed of bon file system 
and vivi supports this. So you can make partitions through vivi prompt with the help of following 
command. 


vivi> bon part 0 192k 2M 


Penne localhost - Shell - Konsnle 


Session Edit View Settings Help 


fivi> bon part 0 192K 2h 
cing partition 

= 
Oo 
= 1yebo8 
O 


067 152 


LS te 
e0e 1s 
6? LOBES 


bad_block = 0 


offset = 1966808 
Site = LHCkh4+ 
bad_block = @ 


offeet = S067 LS2 
Size = 4e034 28 
bad_black = 0 


Figure 4-10 Partitioning SMC 


The bon command makes 3 partitions of sizes O~192K, 192K~2M, and 2M~End-part. 


0~192k : vivi will be written here. 
192k~2M : zimage (Kernel) will be written here. 
2M~End-part _: root.cramfs (root filesystem) will be written here. 


Above command does formatting of SMC as well as partitioning it. So if you do next steps like writing 
kernel and root filesystem, you have to write vivi again. Write vivi by following command. 


vivi> load flash vivi x 
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To download the vivi bootloader press ‘ctrl +A’ ->‘z’ and then ‘S’ to send file. 


Window questioning about transfer mode will appear. Please select xmodem and hit Enter Key. 


Warri hicalhose= Shell: Konsvle 


Session Eq View Semings Help 


wivi> load Flash wivi x 
Ready for downloading using smoden... 


[Upload] — 
| zmodicm 


| . ode 


| kermit 
| ascii 
ene 


Figure 4-11 xmodem x-fer mode for Vivi 
Please give the path of the vivi bootloader file as shown in the following figure. 


bead POET bocalhost:- - Shell - Konsole 
Session Edit View Settings Help 


Fi left upload) 
Re | Direc tory: (root 
Wa| [..] 
| [.audacity_tenp] 

|. came trean-up load) 

[.enacs.d] 

[.goont) 

[.goonfd] 


[gnome] 

[.gnose-desktop | Mofile selected - anter filenane; 
[. gnomes] test ime vive 
[-qgname?_privat 


| 
| 
| 
| 
| [.gimp-1.2) 
| 
| 
| 
| 
| { Escape to exit, Space toa tag } 


[Goto] [Frew] [Show] [Tag] [Untag] [GCESa) 


Figure 4-12 Entering filename for vivi 
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You can see the sending status of vivi bootloader as shown in the following figure. 


rove localhost:- - Shell - Konsole 


Session Edit View Settings Help 


Wivi> load flash vivi x 
Ready for downloading using xnodem.., 
Waiting. . - 
load flash yivi x. 
wivi> load Flash vivi x 
Ready for ; [xmodem upload - Press CIAL-€ to quit] = 
aiting.. | Sending shome/test/inage/vivi, $41 blocks: Give your local XM | 
-Failed d|ODEM receive connand now. L 
[tnoden sectors,kbytes sent: 382/47ki 
wiviload | 
| 
Ready st 


Waiting. . 


Figure 4-13 vivi download status 
After sending vivi bootloader image completes hit Enter key to come to vivi prompt. 


aroctl lnralost— - Shell - Konsole 
Session Edit View Settings Help 


Wivi> load flash vivi x 
Ready for downloading using smodaen-.. 


Waiting... 


Found block size = (eo 4000 
EFaSIng. . . cas Gone 
Writing... ... Gone 


Written 69376 bytes 


wivis ff 


Figure 4-14 vivi Prompt 
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4.6 Writing Kernel Image 


To upload kernel Image please execute the following command. 


vivi> load flash kernel x 


To download the vivi bootloader press ‘ctrl +A’ ->‘z’ and then ‘S’ to send file. 
Window questioning about transfer mode will appear. Please select xmodem and hit Enter Key. 
baa CTE pea ect ~ Sie] ~ evan tea Lae 


Session Eat View Setlings Help 


wiva> load flash kernel x 


Ready for downloading using xnoden,, 


Waiting... —[Upload)— 
| zmodomn | 
| ynoden | 

| 
| kenmit 
| asedi 
L 


Figure 4-15 xmodem x-fer mode for kernel Image 
Please give the path of the kernel image (zlmage) file as shown in the following figure. 


ba OOD! localhost~ - Shell - Konsole 
Session Edit View Settings Help 


Waiting... 
i left up load] 
1. [DGPeenery: rao 
| {..J 
Vil [ widacityotenp] 
| [.camstrean-upload) 
[ .siice dd] 
[.gcont] 
[ .oontda] 
[.gimp-1.2)] 
[ - gnome] 
[.gnone-desktop | Mo file selectedc--enterclilenane:: 
[ . giana? | |= 
{ L 


[cota] [Prev] [Show] [Tag] ([Untag) SE 


Figure 4-16 Entering filename for zimage 
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You can see the sending status of zimage as shown in the following figure. 


Mott calbost— - Shell - Konsole 
Session Edit View Settings Help 


vivi> load flash kernel x 


Ready for dowloading using xneden,.. 


aiting.. ————————[smodem upload = Press CIRL-C te quit)————_ 
| Sending (hone test/image;/zinage, 5195 blocks: Give your local 
| MMODEM receive command now. 
|Rytes Sent: GR50K8 APS: 6049 
| 
Transfer complete 
| 


| READY: press any key to continue... ff 


Figure 4-17 zlmage download status 
After sending zimage completes, hit Enter key to come to vivi prompt. 


be OGLE localbost:— = Shell - Komsvle 


Sesion Edt View Settings Help 


Vivil> load flash kernel x 
Ready for downloading using smoden... 


Waiting... 


Tommiloaded file at OXSCORIO0, size = S650R8 bytes 


Found bleck size = OxtGie4d000 
rae Gone 


.. done 


Figure 4-18 vivi Prompt 
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4.7 Writing Root File System Image 


To upload Root File System (root.cramfs) Image please execute the following command. 


vivi> load flash root x 


To download the root.cramfs press ‘ctrl +A’ ->‘z’ and then ‘S’ to send file. 


Window questioning about transfer mode will appear. Please select xmodem and hit Enter Key. 


lal moot localhost:~ - Shell - Konsole 


Session Edt View Settings Help 


/ivi> lead [lash root * 
Ready for downloading using xnaden, 


ce [Upload)]— 
| zmodkem | 
| iid 


| 
xmodem fl 
| keer t | 
| ascia | 


Figure 4-19 xmodem x-fer mode for root.cramfs Image 
Please give the path of the root.cramfs file as shown in the following figure. 


be CTD pea ects ~ Stn] ~ evr ea Lae 


Session Eat View Setlings Help 


[Select a file for uploadj— 
wi | Directory: ‘root 
.] 

[. dthlecity temp] 

[. aie Trean-up load] 

[.enacs.d] 

[.goonf]) 

[.geonfd] 

[.gimp-1.2] 

[. gnome) 

[.gnome-desktop | No file selected - enter filenane: 

[. gree 2] 


[Gote)] [Frew] [Show] [Tag] [untag) EE 


Figure 4-20 Entering filename for root. cramfs 
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You can see the sending status of root.cramfs image as shown in the following figure. 


bed POT boealhost—- - Shell - Konsole 


Session Edit View Settings Help 


vivi> load flash root « 
Ready for dowloading using xneden... 
aiting.._ -——[xneden upload = Fress CTAL-C to quit] 
| Sending fhoane/test/image/root.crants, §020 blocks: Give your . 


| local KMHODEM receive conmand mow. 
| Xnodem sectors/kbytes sent: 754/a44kf 


Figure 4-21 root.cramfs download status 
After sending root.cramfs completes, hit Enter key to come to vivi prompt. 


bead PE Iotalhost:—- Shell - Konmsole 


Ready For downloading using xmodem... 
Waiting... 
Downloaded File at OxS0000000. size = 1L285TRO bytes 
Found block size = Ox0013800) 
Writing... size = 1269760 
bad_block = O 
.- done 


ritten 1269760 bytes 


Wivis | 


Figure 4-22 vivi Prompt 
Now the SMC contains vivi (Bootloader), zimage (kernel), and root.cramfs (Root File System) images. 


Please execute ‘boot’ command on vivi prompt to boot the target board. 


vivi> boot 
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Or you can also power OFF the board and power ON again. In this case target board will wait for some 
inputs defined by developer. If we do not input anything or press “Enter”, target board begins to boot. 
After progressed booting of target board, press ‘Ctrl + C’ and ‘Enter’ key, then you can begin to use 
shell prompt of target board system. 


bal roobe localhost— - Shell - Konsole 


Session Edit View Settings Help 


HET4: Unix domain sockets 1.0/54P for Linux NET4.o. 

HetWinder Floating Point Emulator ¥0.95 (c) 1908-1900 Rebel.com 
VFS: Mounted root (cramfa filesysten), 

Mounted dewfs on dew 

Freeing init menory: G4E 

mount {tc as rants 

re-create the fete/ntab entries 


console=/dey/codole 


init started: EusyRow vO.80.35 (2007.05.13-08:260000) multi-cll binary 
Starting pid 16, console fdev/console: “fate /init.d/res* 
exec: /uarfetc/re.local: Ho such File or diretory 


Waiting For enter to start '/bin/sh" (pid 18, terminal /dev/ console) 


Flease press Enter te activate this console, 


Starting pid 16, console fdev/console: */bin,sh' 


EusyBox v0.0.3 (2002.05.123-08:25s0000) Built-in shell (ash) 


Enter ‘help' for a list of built-in commands. 


Figure 4-23 after booting the Target Board 
Now you can start downloading all the images to target board by using ztelnet utility and fuse the 


NAND flash memory. Ethernet interface is used to transfer files which are more faster than as we did 
earlier. 
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4.8 Ztelnet 
4.8.1 Installing ztelnet 


Please execute the following command to install the ztelnet RPM. 


[root@localhost root]# rpm -i ztelnet-0.9.1-7mz.i386.rpm 


While using ztelnet, target board has to be booted. The SMC which is provided with SMDK 2410 Board 
contains vivi, kernel image, root file system, so you can boot target board by using this SMC. 


Now you can download compiled images to the target board by using ztelnet. Before downloading the 
images, connect host PC and target board by Ethernet cable. The downloading of images can be done 
by using two terminal windows, 

1. The terminal which is used for ztelnet. 


2. And the other one which executes Minicom. 


Terminal 1: Terminal which location is /image directory 
Terminal 2: Terminal which executes Minicom (console of target board) 
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4.9 Executing Minicom 


Terminal 1: 


# cd /image 


Terminal 2: 


# minicom 
Switch ON the target Board, after progressed booting of target board, press ‘Enter’ 
key, then you can begin to use shell of target board system. 


[root@localhost root]# cd /home/test/image 
[root@localhost image] # 


lal POT Pocalhost— - Shell - Konsole 
Session Edit View Settings Help 


WET+: Unix Gomain sockets L.0/5MPF for Linux NKET4.%. 


HetWinder Floating Point Emulator VO.95 (c}) 1998-1990 Rebel.con 


‘FS: Mounted root (cramfs filesystem). 


Mounted dawfs on dav 


Freeing init memory: 64K 


munt fetc as rants 


re-create the fete/mtab entries 


console=/dey/coiole 


init started: HusyHox vO.80.2 (2002.05.123-08:36+0000) multi-cll binary 


Starting pid 16, console /devfcomsole: "“fetcfinit.d/rcs' 


exec: fusrfetesrc. local: Mo such File or diretary 


Waiting for enter to start ‘/binfeh" (pid 19, terminal /dev/console) 


Flease presse Enter to activate this console. 


Starting pid 19, console fdevfcomsole: * fbinysh* 


BusyHox v0_.60.23 (2002.05.13-08:46+000) Built-in shell (ash) 


Enter “help’ for a list of built-in commands. 


Figure 4-24 Booting Target Board 
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4.10 Setting up an IP address for Host PC and SMDK 2410 Target Board 


# ifconfig ethO down 
Terminal 1: | # ifconfig ethO 10.10.10.1 up : Set up an arbitrary IP. 
Terminal 2: a ethO 10.10.10.2 : Set up IP that can make a pair with that of host PC. 


8 roobe localhost/home/ftestimage - Shell - Konsole 
Session Edit View Settings Help 


[root@localhost image]# ifconfig etho down 
[root@localhost image]# ifconfig eth 10.10.10.1 up 
[root@localhost image]# ifconfig 


etho 


Link encap:Ethernet HWaddr OO; EO: 00: Fa:D7:co 

inet addr:10.120.10.1 Beast:10.255.255.255 Mask:255.0.0.0 
UP BROADCAST RUNNING MULTICAST WTU:1500 Metric:d 

RX packets:0 errors:0 dropped:0 overruns:0 frame:0 

TX packets:0 errocs:0 dropped:0 overruns:0 carrier:0 
eollisions:0 txqueuelen: 100 

RX bytes:0 (0.0 b) TX bytes:0 (0.0 b) 

Interrupt:11 Base address :0x6000 


Link encap: Local Loopback 

inet addril27.0.0,1 Wask:255.2755,255,0 

UP LOOPBACK RUNNING MTWU:18436 Metric:1 

RX packetaif2 errera:0 dropped: 0 overruna:0 frame:d 
TX packets:72 errors:0 dropped:0 overruns:0 carrier:d 
collisions :0 txqueuelen:0 

RX bytes: 4920 (4.8 Kb) TX bytes:4920 (4.8 Kb) 


[root@localhost image]# i 


Figure 4-25 Setting arbitrary IP 


| Session Edit View Settings Help 


® ifconfig ethO 10.10.10.2 up 
# ifconfig 


etho 
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Link encap:Ethernet Hiaddr 0:00:00: FF: EE: 

inet addr:10.10.10.2 Beast:10.25 Mask :755.0,0.0 
UF BROADCAST RUNNING MULTICAST MTU:150) Metric:i 

RX packets:0 errors:0 dropped:0 overruns:0 frama:0 

TH packets:0 errora:d dropped:0 overruns:0 carrier:d 


collisions:0 txqueuclen:1oo 
X bytes:0 (0.0 by) TX bytes:o (0.0 b) 
Intercupt:4? Base address: 0<300 


Figure 4-26 ifconfig 
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4.11 Confirming the connection between Host PC and Target Board 


Terminal 1: 


# ping 10.10.10.2 
: We can confirm that the Host PC and Target Board can communicate. 


Leroott localhost/hometestimage - Shell - Konsele 
Session Edit View Settings Help 


[root@localhost image)# ping 10.10.10.2 

PING 10.10.10.2 (10.10.10.2) from 10.10.10.1 : 56(84) bytes of data. 
64 bytes Fron 10.10.10.2: icmp_useg=1 ttl=255 tine=2.92 ms 

64 bytes fron 10.10.100.2: iemp_seqg=2 ttl=255 time=0.383 ms 


64 bytes fron 10.10.10.2: icmp_seg=3 ttl=255 tine=0.347 ms 
mp—Seq 


--- 10.10.10.2 ping statistics --- 

3 packets transmitted, 3 received, O% loss, tine 2004ne 
Ett min/avge/nax/ndev = 0.347 /1.218/2.927/1.207 ns 
[roote@localhost image]# | 


Figure 4-27 Ping Test 
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4.12 Connecting Host PC to Target Board by using ztelnet 


Terminal 1: 


# ztelnet 10.10.10.2 
Login by root account, so that you won’t need to input password, and then press ‘Enter’ 
key. 


Sdroot® localho sh/homeftestimage - Sivell - Konsobe 


Session Ede View Settings Help 


[root@loecalhost image]# ztelnet 10.10,10.2 
Trying 10.10.10.2... 

Connected ta 10.10.10,2. 

Escape character is "“]". 


Linux 2.4.18=rnk7<pxal ((none)) (0) 


(none) login: root 


Husybox vwO.60.3 (2002,05.13-08:36+0000) Built-in shell (ash) 
Enter ‘help' for a list of built-in commands. 


om | 
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Figure 4-28 ztelnet 
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4.13 Transferring Images by ztelnet 


Terminal 1: | #cd/tmp 

#Iz 

Pushing ‘Ctrl + ]’, ‘ztelnet>’ console appears. 
ztelnet> sz vivi zZimage root_qtopia.cramfs imagewrite 


Terminal 2: | #cd /tmp 


ik oob becalhosthomeftest{image - Shell - Konsole 
Session Edit View Settings Help 


Fz ready, To begin transfer, type "sz file ..." to your noden progran 


**5 BO LOOO0002 She 50 
Ztelnet> SF Vivi ZImage imagewrite root_qtopia.cramts 
Retry 0; Awaiting pathname nak for wivi 
68608 ZMODEM CRC-a2 Retry 1: Awaiting pathname nak for zImage 
664576 2M00EM CRC-32 Retry 1: Awaiting pathname nak for imagewrite 
27648 ZMODEM CRC-32 Retry 1: Awaiting pathname nak for root_qtopia. 
41488364 ZHODEM CAC-32 sz 3.25 2-11-85 finished, 
# ls 
reot_qtopia.cranfs zimage 
vivi 


Figure 4-29 Copying Image files to target board using ztelnet 


Only /tmp directory can be used for both reading and writing, all directories except /tmp are read-only. 
But /tmp directory is ramfs, so if power supply is cut, all images downloaded are deleted. 

If you want to store the images, you have to write those to flash memory by using a special utility. 

After downloading all images, check the downloaded items by executing ‘Is’ command in both the 
consoles (Terminal 1 and Terminal 2) as shown in above and below figure. 


Lroote localost~ - Shell - Korsole 
Session Edit View Semings Help 


root_qtopia.cranfs zImage 


imagewrite wind 
a 


Figure 4-30 Image files on Target Board 
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4.14 Imagewrite 
4.14.1 Creating partitions in SMC 


Terminal executing minicom enable host PC user to work inside target board. Now create three 
partitions in SMC inside Minicom terminal. 


#./imagewrite /dev/ mtd/ 0 -part 0 192K 2M 


arook localhost— - Shell - Konsole 
| Session Edit Vinw Settings Help 


# .finagewrite /devntd/O -part @ 192K 2h 
neminfo size = 67 108R64 

doing partition 

offset = 0 

Flag = O.000I000 

offset = 196608 

flag = O.00Rn0000 

offset = 2097152 

flag = Ox00000000 

check bad block 


pare = 0 end = 190608 
part © 1 end = AMHITIS2 
part = 2 end = 67108804 


parto: 
offset = oO 
size = 196608 
bad_block = o 


offset = 196608 
Size = 1900544 
bad_block = 0 


offset = 2097152 


Size = 64005R28 
bad_block = 0 


ACIP Hinicon 7,00 


Figure 4-31 Partitioning SMC 
Divide SMC to three partitions, and the size of each partition is as follows: 
Vivi Bootloader 0~192KB 


Kernel Image 192KB~2MB 
root_qtopia.cramfs =: 2MB~End-part 


write ‘vivi’ at ‘0~192KB’ partition, ‘zlmage’ at ‘192KB~2MB’ partition, and ‘root_qtopia.cramfs’ at 
‘2MB~End-part’ partition. 
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4.14.2 Copying the Images to SMC using imagewrite utility 


Usage : #./imagewrite <mtd_dev> <file:offset> 


# ./imagewrite /dev/mtd/0 vivi:0 : Store vivi in SMC. 
# ./imagewrite /dev/mtd/0 zimage:192K : Store zimage in SMC. 
# ./imagewrite /dev/mtd/0 root_qtopia.cramfs:2M — : Store root_qtopia.cramfs in SMC. 


Loe rooke localhost:- - Shell - Konsole 
Session Edit Whew Settings Help 


® .finagewrite /dev/ntd/oO vivi:o 
neminfo size = 67108864 

i # $9760 

= 89260 

bad_block = 
® .finagewrite /dev/ntd/O zilmage:192k 
neminfo size = 67108864 
B1iz0 = 6H4576 
size = 4576 
bad_block = 0 


& .finagewrite /dev/ntd/O raat_gtopia.cramfs: 24 
neminfo Size = 67108864 
size = 414887584 


size = 41480984 
bad block = 0 
ofl 


Figure 4-32 Writing Images on SMC 
After completing the above procedure please reboot the target board. 


After progressed booting of target board, press ‘Ctrl + C’ and ‘Enter’ key, then you can begin to use 
shell of target board system. 


The console display will look as shown in the next figure. The root file system is Qtopia. The LCD 
screen on the target board will show different applications and related icons. 
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rool localhest— - Shell -Konsole 
Session Edit View Seitings Help 


ttySedl at 1/0 Ox50004000 {irg = 55) is a Sacz41o 

Ltyskd? at 1/0 OxS000RIOO (irg = 58) 16 a S3c24i0 

Console; switching to colour fram buffer device 30x40 
Installed S202410 frame buffer 

pty: 256 Unings ptys configured 

B2c2410-ts initialized 

BeC2410 Beal Tine Clock Driver wi.1 

block: 128 slots per queue, batch=az 

etho: cs8900 rev I(3.93 Volts) Found at OxdiWwoS0) 

essoxt media BJ-45, [Ag a7 

LIMI341 audio driver initialized 

HAND device: Manufacture ID: Oxeec, Chip ID: Ox? (Sansung KSDLARSVOM) 
bond: TOO0RI-ORNGOOoN (ORNGO0OD) oomnOOnD 

bol: GMSOROO-DO2000R0 (O01d0000) OCIOOoD 

bon2: MBOOMM-OFfficht (Oadhceooo) OOoOOOD 

HET4: Linux TCP/IP 1.0 for WET4.0 

IF Pretacals: ICMP, UDP, TCP, TCur 

TP; routing cache hash table of 512 buckets, 4kbytes 

TCP: Hash tables configured (established 404 bind 4096) 

HET4: Unix dosain sockets 1,.0/54F for Linux NET4.9. 

NetWinder Floating Foint Emulator VO.95 (c} 1998-1959 Rebel .con 
WES: Mounted root (eramfs filesysten). 

Hounted devis on dew 

Freeing init memory: 4 

nount (ete as rants 

re-create the fete/ntab entries 

init started: BusyHox v0.0.5 (2009.05.12-11:53+0000) nulti-ell binary 


Please press Enter to activate this console. fbinscp: will not create hard link" 
fbinfcp: will not create hard link °/tep/Docunenta® to directory © /tap/Applicat* 
Create pluginlibnan in libgpe 

Use QPEApplication'’s PluginLibraryManager 

inserting Docunents at -1 

modprobe: nodprobe: Can"t open dependencies File /lib/modules/2?.4.18-rok?-pxal/} 
emild not register server 

found obex Llib 

inserting Applications at 0 

inserting Gams at 1 

inserting Settings at 2 

akiAppiak: Ho view for type Application, Can't add app Suspend! 

Craate pluginlibnan in libgpe 

Use QPEApplication’s PluginLibraryManager 

QuickLauncher running 

Registered QPE/QuickLauncher-35 

Cannot suspend - no APM support in kernel 


Please press Enter to activate this console, 
raoba(nane) /)F 


Figure 4-33 Writing Images on SMC 
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